Abstract: Family types in Asian countries are rapidly changing as the society is changing. Thus, in this study, we analyzed and compared how the newly evolving family types (multicultural/dual-income) affect adolescents' online game addiction, delinquency, and online gaming (eSports) participation motivation. Multiple regression analysis was performed to examine the causal relationships between the variables, and multivariate analysis of variance and analysis of variance were performed for comparative analyses. The results indicate that adolescents from dual-income families scored significantly higher on all factors related to juvenile delinquency and addiction factors ("salience", "tolerance" and "withdrawal"). Additionally, adolescents from multicultural families revealed significantly higher scores on an addiction factor, "mood modification". Lastly, adolescents in dual-income families were motivated to play online games to pass the time, and adolescents in multicultural families play online games to engage in social interaction. Results of this study may provide the answers required to help address societal issues related to adolescents in a changing society.
Introduction
In Asian countries in this age, significant changes are occurring in the existing family system. For example, the entry of foreign migrant workers and an increase of international marriages have led to a shift from a traditional "single ethnic society" to a "multicultural society" [1] . According to the South Korean Ministry of the Interior and Safety [2], one out of 10 new marriages is international. This type of multicultural family is defined as a family composed of members belonging to different ethnicities or cultural backgrounds [3] .
Moon et al. [4] have suggested that multicultural families are, unfortunately, experiencing financial difficulties, reaching only 59% of the income earned in other households. In particular, these authors found that the lower the economic level, the higher the probability that both husband and wife worked, with most couples working long hours for low wages.
Although such dual-income couples can be a positive factor in financial terms, considerable problems have been found to occur in the home [5] . In dual-income households, both husband and wife have jobs and must simultaneously perform the role of worker, spouse, and parent [6] . In this respect, Peterson and Hennon [7] pointed out the major challenges that dual-income couples experience include role overload from dealing with work and family at the same time and, at a deeper level, difficulties with parenting.
Previous research has found that children of dual-career parents who work long hours generally spend a great amount of time watching TV after school, using the internet, and playing online games [8] . Compared to adults, adolescents in particular are more likely to be addicted to online games as they consist of content that can stimulate curiosity and competition [9] . Ultimately, adolescents' addiction to online games has been shown to have a major impact on their lives [10] [11] [12] [13] . In particular, adolescents addicted to online games tend to exhibit behaviors related to juvenile delinquency, such as drinking and smoking, and tend to hang out with friends who are also addicted [14] .
With the high penetration rate of PCs as well as the expansion of high-speed information/communication networks in recent years, modern humans in developed countries live in an environment where they can easily access the internet [15] . In particular, as cutting-edge technology began to influence the electronics industry, electronic sports, or eSports for short, which are video games played in a virtual space, have dramatically increased in popularity [16, 17] . Therefore, the study examined which online game addiction factors drive juvenile delinquency. Additionally, the present study investigated the effects of the changed family form (e.g., single-income/dual-income households and multicultural/monocultural families) on eSports game addiction, delinquency, and eSports participation motivation.
Literature Review

Online Game Addiction
As the social issue of online game addiction emerged with the growing popularity of eSports [18] , playing online games became negatively perceived, similar to gambling addiction or alcoholism [19] . The definition of game addiction refers to an "excessive and compulsive use of video games that results in social and/or emotional problems; despite these problems, the gamer is unable to control this excessive use" [20] (p. 78). In other words, online game addiction can be determined based on how much one depends psychologically or emotionally on online games. Most previous studies have claimed that mental illness [21] [22] [23] [24] [25] [26] [27] [28] and inactive lifestyle [29] are the consequences of game addiction. The problems mentioned above are also found in adolescents, and their excessive online gaming has been discussed from a negative perspective [30] .
Juvenile Delinquency
In general, the consistent opinions, attitudes, and behaviors that are expected by society are called social norms, and any behavior that deviates from these norms are considered deviant behaviors. In other words, when adolescents take part in delinquent behaviors that deviate from social norms, this is explained as juvenile delinquency [31] . Since there is no consistent definition of juvenile delinquency in previous studies, the majority of studies, including the present study, focus on the deviant behaviors themselves rather than the actual person. Drinking, smoking, and unauthorized absenteeism are the main types of delinquent behaviors among adolescents. While these behaviors are not considered problematic for adults, they are considered delinquent based on their status as adolescents [32] . Because drinking and smoking behaviors tend to decrease naturally over the course of adulthood, some studies see these behaviors as normal behaviors with transitional traits [33] . On the other hand, according to some studies, it is difficult to rule out the potential for these adolescents to become criminals as adults [34] . Lastly, unauthorized absenteeism often occurs due to stress from academics or family matters [35] , and repeated unauthorized absenteeism may develop into more serious delinquency or crimes in the future [31] .
"Adolescents are confronted with a variety of cumulated stressors such as physical and hormonal changes, as well as shifts in personal value and belief systems" ( [36] , p. [3] [4] . Research has shown that online games are used as a tool for coping with such stress, and that addiction to online games leads to behavioral issues in adolescents, including displays of aggressive tendencies and a decrease in self-control [37] . While some researchers argue that excessive online gaming is strongly associated with adolescent misconduct [38] , others maintain that the evidence of such relationship is not only weak, but almost nonexistent [39, 40] .
Participation Motivation in eSports
Motivation plays a critical role in understanding consumer behavior. It is defined as the factor that influences people's unconscious determination of behavior in a given situation [41] . Research on sport participation motivation explores why consumers participate in sports and what benefits they gain from participation [42] . The reasons why people participate in sports are determined by the active choice to satisfy their needs, and hence, uses and gratification theory has been utilized as a basic theoretical framework for explaining people's propensity to participate [43] .
As the number of eSports fans has now exceeded 205 million worldwide [44] , it is interesting to track participation in eSports as well. However, as motivation to participate in eSports tends to be different from participation in general sports activities, it is not appropriate to apply participation motivation in traditional sports to the understanding of eSports [45] . In this context, Lee and Schoenstedt [45] developed 14 eSports participation motives from modifying and supplementing participation motivation factors of existing general sports, such as baseball, that are relevant to eSports (Social Interaction, Fantasy, Identification with Sport, Diversion, Competition, Entertainment, Sport Knowledge Application, Arousal, Design/Graphics, Pass Time, Control, Skill Building for Playing Actual Sport, Permanence, and Peer Pressure). Comparative analysis with traditional sport consumption motives revealed the significant influence of three factors (i.e., competition, peer pressure, and skill building for playing actual sport).
Significance of the Study and Research Questions
Family types are changing in Asian countries to accommodate diverse cultures and evolving environments. The purpose of this study was to examine how new family types in our Korean society (multicultural families and dual-income families) affect adolescent behavior. Specifically, this research focused on: (a) online game addiction (b) juvenile delinquency, (c) influence of online game addiction on juvenile delinquency, and (d) eSports participation motivation. Participants consisted of four groups: (a) monocultural, single-income families, (b) monocultural, dual-income families, (c) multicultural, single-income families, and (d) multicultural, dual-income families. Through this study, we will be able to interpret adolescents' online game addiction and delinquency from the perspective of changing family types, while presenting solutions to the problem. This study will be guided by the following research questions:
RQ1.
What online game addiction factors drive juvenile delinquency? RQ2.
What are the differences in online game addiction, juvenile delinquency, and eSports participation motivation among the forms of families?
Materials and Methods
Participants
Much like in Western countries, multicultural families have become more common in Asian countries due to the increased inflow of foreigners following changes in the social flow [1] . Unfortunately, most of these families experience financial difficulties, and both men and women work full time [3] . This has been reported to potentially have a considerable impact on how children are raised [5] . Hence, in order to analyze these social phenomena, adolescents were selected as the subject of this study. Adolescence in this study refers, as is typical, to the ages of 13 to 18 [46, 47] . Although there are cultural differences [47] , people in this age group mostly include students in middle and high school. Thus, in light of Korean culture, this study limited the age of participants to 12-18, to coincide with middle and high school in Korea.
The participants selected for this study were 12 to 18-year-old adolescents from either monocultural or multicultural families. A pilot test was conducted to modify sentences and word choice that might have been somewhat difficult for adolescents to understand. Following the research aim, a purposive sampling method was employed at two middle/high schools in southern Gyeonggi Province during five multicultural family day events, from the second half of 2017 to the first half of 2018, with the help of multicultural support centers operated by the city or county. Participation in the survey was voluntary, and each questionnaire was completed using the self-administered method. Through these procedures, a total of 300 questionnaires were distributed, of which 268 were returned (response rate approximately 89%). After excluding 22 unfinished questionnaires, the final 246 surveys were used for analysis.
Measures
Online Game Addiction
This measure consisted of factors identified by Lemmens et al. [20] to assess game addiction in adolescents, including salience (e.g., "Have you felt addicted to eSports?"), tolerance (e.g., "Did you play longer than intended?"), mood modification (e.g., "Did you play eSports to forget about real life?"), relapse (e.g., "Were you unable to reduce time to play eSports?"), withdrawal (e.g., "Have you felt bad when you were unable to play?"), conflict (e.g., "Did you have fights with others over your time spent on eSports?"), and problem (e.g., "Did you feel bad after playing for a long time?"). There are 21 items, showing acceptable Cronbach's alphas ranging from 0.84 to 0.90 in the previous study, in total with three items per factor utilizing 5-point Likert scale with 1 point for "Strongly disagree", 2 for "Disagree", 3 for "Neither agree nor disagree", 4 for "Agree", and 5 for "Strongly agree".
Juvenile Delinquents
Three items used by Lee [31] were modified and utilized in this measure asking if one has engaged in delinquent behaviors (smoking, α = 0.82; drinking, α = 0.89; school absence, α = 0.87 in the previous study) during the past year. This study employed a 5-point Likert scale with 1 point for "Never", 2 for "Rarely", 3 for "Sometimes", 4 for "Often", and 5 for "Very often".
eSports Participation Motivation
Based on various previous studies [48, 49] , the present study used eight factors regarding motivation to participate in eSports, which were used by Lee and Schoenstedt showing acceptable Cronbach alphas ranging from 0.71 to 0.86 [45] . These factors include entertainment (e.g., "I play eSport because it is enjoyable"), competition (e.g., "I like to play to prove to others that I am the best"), permanence (e.g., "I tend to play eSport because they are readily available"), pass time (e.g., "I often play eSport because there is nothing else to do"), social interaction (e.g., "I use eSport as a reason to get together with others"), diversion (e.g., "Playing eSport gives me a break from my regular routine"), arousal (e.g., "I play eSport because they excite me"), and peer pressure (e.g., "My friends force me to play eSport"). Social interaction and arousal each consisted of four items, while the other factors consisted of three items each, for a total of 26 items applying 7-point Likert scale with 1 point for "Strongly disagree", 2 for "Disagree", 3 for "Somewhat disagree", 4 for "Neutral", 5 for "Somewhat agree", 6 for "Agree", and 7 for "Strongly agree".
Data Analysis
In a confirmatory factor analysis (CFA), Comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square residual (RMR), and root mean square error of approximation (RMSEA) were used to test model fitness. In addition, reliability analysis was conducted using Cronbach's alpha to test the internal consistency of the items. Multivariate analysis of variance (MANOVA) including post-hoc analyses were performed to compare and analyze the differences in online game addiction, juvenile delinquency, and participation motivation among adolescents across the four groups. Additionally, multiple regression analysis was conducted to examine the causal relationships between variables.
Results
Socio-Demographic Statistics
A total of 246 questionnaires were utilized, consisting of responses from 202 boys (82%) and 44 girls (18%). Participation was limited to adolescents of ages 12 to 18 (M = 14.40, SD = 1.924), fitting the goal of the research study. Family types could be divided into monocultural (n = 131, 53%) and multicultural (n = 115, 47%) families, as well as single-income (n = 133, 54%) and dual-income (n = 113, 46%) families. Finally, the four family-type groups that participated in the study were (a) monocultural/single-income (n = 70, 28%), (b) monocultural/dual-income (n = 61, 25%), (c) multicultural/single-income (n = 63, 26%), and multicultural/dual-income (n = 52, 21%) ( Table 1) . 
Scale Validity and Reliability
From the results of the confirmatory factor analysis, all critical ratios in the regression weights were found to be greater than ±1.96. In addition, the values of squared multiple correlations (SMC) for all items were found to be greater than 0.4. In general, a SMC value closer to 1 explains the variance of the measured variables Tests of model fit were: Chi-square = 1145.097, DF = 1055, p = 0.027, Chi-square/DF = 1.095, CFI = 0.988, TLI = 0.986, RMR = 0.064, and RMSEA = 0.019. The model is considered to be a good fit if CFI and TLI values exceeded the criterion of 0.900, and RMR and RMSEA values are conservatively smaller than 0.05. As shown above, the results of this study mostly satisfy these figures, and thus this model is a fit.
Lastly, all Cronbach's alpha showed good internal consistency for reliability based on the 0.70 cutoff [50] 
Multiple Regression Analysis
Multiple regression analysis resulted in a regression model where F = 8.559, p = 0.000, and R 2 = 0.201, explaining 20.1% of the variance. More specifically, in adolescent online game addiction, salience (t = 5.24, p = 0.000), withdrawal (t = 3.02, p = 0.003), and tolerance (t = 2.01, p = 0.045) were found to increase delinquent behavior, while the other subfactors were not statistically significant (Table 2) . 
Multivariate Analysis of Variance (MANOVA) for Online Game Addiction
The multivariate test indicated statistically significant differences based on the forms of family on the eSports addiction [Wilks' lambda = 0.460, F(21, 678.215) = 10.044, p = 0.00, partial η 2 = 0.228]. Based on adjusted alpha level using Bonferroni correction (p = 0.05/7 = 0.007), univariate tests for (a) Salience, (b) Tolerance, (c) Mood Modification, (d) Withdrawal, and (e) Problem were statistically significant. However, the rest of the tests were not statistically significant: (a) Relapse and (b) Conflict. Results are shown in Table 3 . Follow-up Tukey post hoc analyses revealed that salience, tolerance, and withdrawal scores were higher in the two dual-income family groups than in the two single-income family groups. The mood modification score was higher in the two multi-cultural family groups than in the two monocultural family groups. Lastly, the problem score was significantly lower in the monocultural/single-income family group compared to the rest of the groups (Table 4) . Note. Group1 = Single cultural/Single income, Group2 = Single cultural/Double income, Group3 = Multi cultural/Single income, Group4 = Multi cultural/Double income. Statistically significant higher mean scores between groups in bold.
Analysis of Variance (ANOVA) for Juvenile Delinquency
There was a statistically significant difference among the four groups on juvenile delinquency [F(3,242) = 48.100, p = 0.000]. A Tukey post hoc test found that the two dual-income family groups scored higher on measures of juvenile delinquency than the two single-income family groups. There was no statistically significant difference between monocultural and multicultural families (p > 0.05). More detailed information is shown in Table 5 . Note. *** p < 0.001. Group1 = Single cultural/Single income, Group2 = Single cultural/Double income, Group3 = Multi cultural/Single income, Group4 = Multi cultural/Double income. Statistically significant higher mean scores between groups in bold.
Multivariate Analysis of Variance (MANOVA) for Participation Motivation
The multivariate test revealed statistically significant differences based on the forms of family on eSports participation motivation [Wilks' lambda = 0.445, F(24, 682.173) = 9.154, p = 0.00, partial η 2 = 0.237]. Based on adjusted alpha level using Bonferroni correction (P = 0.05/8 = 0.006), univariate tests for (a) To pass time and (b) Social interaction were statistically significant. However, the rest of the tests were not statistically significant: (a) Entertainment, (b) Competition, (c) Permanence, (d) Diversion, (e) Arousal, and (f) Peer pressure as shown in Table 6 . Note. ***p < 0.001.
Follow-up Tukey post hoc analyses revealed that the two dual-income family groups scored higher on "pass time" than the two single-income family groups, and the two multicultural family groups scored higher on "social interaction" than the two monocultural family groups (Table 7) . 
Discussion
Online Game Addiction due to Differences in Family Environment
In this study, the family type was found to have a significant effect on online game addiction. More specifically, "salience", "tolerance", and "withdrawal" scores were higher among adolescents from dual-income families than those from single-income families. This shows that, for adolescents from dual-income families whose parents have relatively little control [14] , engagement in online games lasts longer, due to being difficult to self-control, which can lead to an unstable psychological state when gaming ceased. In addition, aside from single-income and dual-income families, the "mood modification" score was higher for adolescents from multicultural families than those from monocultural families. This shows that adolescents from multicultural families experienced mood modifications like stress relief and a temporary escape through online games relatively more than adolescents from monocultural families.
In the case of the "problem" factor referred as problems caused by excessive game play (e.g., "Did you feel bad after playing for a long time"), only adolescents from monocultural/single-income families showed a significantly lower average value than the other groups. This means that adolescents from monocultural/single-income families, who were free from both the multicultural family and dual-income family factors (selected as the independent variables in this study), were less likely to experience the "problem" factor than other groups.
Previous studies have shown that children from multicultural families often experience group bullying because of their exotic appearance [51] . Continuation of such isolation can lead to a decrease in self-competence [52] and social avoidance tendencies [53] . Eventually, those with poor interpersonal relationships are more likely to escape reality and become addicted to the internet [54] and go on to become addicted to online games [55] . In addition to the factors mentioned above, previous studies have shown that children are more immersed in internet use and online games when their parents work long hours due to dual-careers [8] .
The results of the present study are largely similar to previous research. This is because adolescents are not only more influenced by external contextual factors than adults but also, to some extent, lack the ability to control their own needs [56] . In this context, these results will contribute to the data for adolescent education, as they indicate that the most important factors in adolescent game addiction tendency, which has recently emerged as a social issue, are derived from society or their parents, rather than being their own fault.
Delinquency/Deviance due to Differences in Family Environment
In this study, being from a multicultural family was not a significant factor concerning juvenile delinquency. However, the dual-income family environment was found to be a critical factor in juvenile delinquency. Specifically, adolescents from dual-income families scored significantly higher on all factors including smoking, drinking, and school absence compared to those from single-income families. This result was consistent with the previous literature that dual-income families tend to have problems regarding child-rearing in spite of a better financial status [4] .
Ashford and Lecroy [57] argued that the main characteristics of juvenile delinquents included more rebelliousness, more hostility, and poorer self-regulatory abilities compared with typical adolescents. Among the important factors of adolescent engagement in delinquent behaviors, the role of parents has been reported to be particularly important [58] . Therefore, parental interest toward children, and the total amount of time spent with them seem to be critical in reducing juvenile delinquency, rather than invisible social discrimination or prejudice toward children from multicultural families. In particular, considering that, the factors related to addiction, "salience", "tolerance" and "withdrawal" were found to be significant predictors of juvenile delinquency, it is apparent that the role of parents is very important in addition to adolescents' self-control.
Participation Motivation due to Differences in Family Environment
The MANOVA showed statistically significant differences between the groups in "pass time" and "social interaction". Follow-up analysis found that monoculturalism/multiculturalism had no effect on "pass time" but dual-income/single-income did, meaning that adolescents in dual-income families were motivated to play online games to pass the time. This suggests that adolescents in dual-income families whose parents are not at home after school tend to send more time to play online games, which is consistent with results of previous literature [14] .
There was no effect of dual-/single-income on "social interaction" but there was an effect from multi/monoculturalism, suggesting that adolescents in multicultural families play online games to engage in social interaction. This result suggests that adolescents in multicultural families pursue social interaction in the online environment characterized by anonymity.
In conclusion, adolescents from dual-income families showed a tendency to rely on online games when alone [6] , and those from multicultural families participated in online games for self-expression [59] . In addition, while there were no significant differences between groups, "entertainment", "competition" and "arousal" had higher mean scores than other factors, which suggests that, regardless of family types, adolescents generally enjoy online games with the motives of "entertainment", "competition" and "arousal" characteristics of such games.
Conclusions
This study focused on the family form (double-income and multicultural family) that is changing in Asian countries due to various reasons, just like in their Western counterparts. In other words, this study compared and analyzed how such changes in family form have an impact on online game addiction and delinquency in children who are going through their sensitive adolescent stage. Further, we conducted an empirical examination of the significant cause-and-effect relationship between online game addiction and delinquency in adolescents. As mentioned above, this study interestingly found that not only does this new family form have a considerable impact on adolescents, but also that online game addition increases delinquent behaviors. This is a significant finding that implies the need for more focus and training on adolescents, as they have not yet grown into adults. Specifically, it is necessary to provide programs for afterschool care and education by employing helpers for dual income families at the school level or establishing systems to prevent indiscreet game addiction among adolescents by limiting the hours of use and ensuring online activity occurs under their real names. Moreover, this study will serve useful for developing efficient social welfare plans by the Education Ministry and the government.
There are several limitations regarding external validity and research design. This study was conducted in South Korea, a country at a top global rank in terms of internet communication network supply rate and average speed. Therefore, while it is true that Korean adolescents play several online games, it is necessary to see the results for adolescents in other Asian countries where the internet is not yet widely commercialized. Since the preferences and characteristics of adolescents may differ according to their country, even if they are from the same continent, a more in-depth follow-up study must be conducted on these differences. Also, if an in-depth interview or other qualitative research method is implemented, it will be a good opportunity to solve the social and psychological issues of future adolescents on the basis of more diverse opinions. Moreover, this study has limitations that prevent generalizing the results to other Asian countries because the research was conducted exclusively in Korea. Accordingly, for follow-up research, an in-depth study must be conducted based on comparative analyses of Asian countries. Lastly, the cross-sectional data may not support cause and effect relationships in this study conducted for a relatively short period of time. Thus, a future research with longitudinal study design will be able to capture mentality and behaviors of adolescents. Funding: This research received no external funding.
